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;01 DNV INDUSTRIAL SERVICES. INC.

REPORT OF T-SCAN EXAMINATION UTILIZING EXTREME
VALUE ANALYSIS

Tested By Karl Van Scyoc Test Date: 25OCT89
Patrick Burke

Prepared By Van Scyoc Date: 15NOV89

CLIENT. SIP Engineer~ingl/ShU Chemicals

Test Location: Rocky Mountain Arsenal, Denver, Color ,do

Test Item Basin F, Interim Storage Tank Numberm 1, 2, 3

Exam Surface- Original paint intact, girth welds ground ilush at examination areas.

System: PSP-8 #205
Probe : Sigma, 4MHz Dual
Scanner. AWS-5S #002
I-CODE: EDGE contact, PEAK-EDGE Contact
Evaluation: PEAK-EDGE Contact

RESULT SUMMARY

Storage Tank Numbers 1, 2 and 3 were subjected to eight vertical automated thickness mapping
examinations using the P-SCAN equipment. Additionally, two 10' long horizontal scans were performed
for each tank. These scans served to establish a baseline for Tanks 1 and 3, and re-assess the existing
baseline areas of Tank #2 (Ref. DNV Report C04489). The areas scanned on Tanks 1, 2, and 3, reveal
only slight variations of wall thickness, although a small localized area of Tank #2 was found to have
experienced a wall loss of 0.090 inches since the March 1989 baseline. This thinning prompted
ecanning of two additional horizontal -cans to evaluate the extent of the thickness reduction.

Application of Extreme Value Analysis, EVA (a statistical technique used to calculate the maximum pit
depth for the entire tank wall) predicted slight wall loss in Tanki 1 and 3, and predicted the presence
of the Tank #2 thin area.

Radiographic surveys were performed on the attachment valves, V-i through V-8. Two exposures
(horizontal and vertical) were obtained for each valve. Tank #2, V-7 and V-8 were the only valves
reported to have corrosion. A machine screw was found in Tank #1, V-5.

A full accounting of the surveys may be found in the following sections.

EVA Proca.d . Version 1.1 WWBA How. HP V1.2

DNV-II Job Number P15489, Report Revision 1 (Summary of Results)
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1.0 a e y n A . e a w c t

Three storage tanks 70' diameter and 40' in height were placed in service in 1987 for interim
storage of hazardous waste at the Rocky Mountain Arsenal. The tank walls were constructed
of five steel plate courses ranging in nominal thickness from 0.75" to 0.95", thereby providing
ample corrosion allowance. Each tank was fitted with a plastic liner which extended over the
floor and against the wall. It was discovered that the liner in Tank #2 had developed
perforations which allowed storage-product contact with the steel wall.

t,

At the time of liner perforation, the rate of corrosion was not determined. As an complement
to corrosion rate studies (which showed corrosion rates from 0.028" to 0.260" per year), an in-
situ corrosion monitoring program was formulated.

Over i'e period of March 18 through March 20, 1989, DNV Industrial Services conducted a
series of T-SCAN thickness mapping surveys to establish a corrosion monitoring baseline of
Tank #2. Continuation of the program in October, 1989 Included re-scanning of the Tank #2
baseline areas, plus establishing baseline data of Tank #1 and Tank #3.

This report describes and documents the scanning conducted during the October survey. Vessel
referencing and scanning technique are addressed to ensure reproducibility in subsequent
scanning sessions.

1.1 Previous U l Buesind Data

Members of the DNV QAS group obtained pre-service baseline thickness data in May, 1988.
Twelve sample areas were selected for each of the three tanks, with each sample area measuring
18 x 24 inches. Thickness measurements were taken within each sample area using a 8" grid,
prov'ding a total of 63 measurements for each sample area. Paint was removod at each
measurement location. Full details of the DNV QAS baseline measurement project may be
found in the QAS report number 56-1400-63-01. Excerpts of the QAS report that are relevant
to this examination report are noted in the Discuzsion-secti.n.

L L



2.0 ZQIWiN

The foUlowing equipment was used to conduct the T-SCAN surveyo of Basin F Storage Tanks.

P-SCAN Processor #205

Automatic Scanner AWS-5S #002

DSC Block, Steel #797021

Step Wedge, Steel #88-5014

Couplant Water/Water-antifreeze

Cables RG-58, 25 meters

Search unit Signa, Dual Element,
4.0 MHz, SDC4-F6.5, s/n 7001-88006

All utrasonic equipment has current calibration in accordance with DNV procedures.

.4



8.0 .

The goals of the October, 1989 scanning session were to execute all of the following tasks for
each of the three tanks:

a. Perform automat .d thickness mapping of a 12" wide vertical strip extending
vertically from the wind girder to the primary floor. A vertical scan was to be
performed approximately every 45 degrees, for a total of eight scan sequences.

b. Perform automated thickness mapping of two 12" wide horizontal strips, each
extending for 120" in length. The horizontal scans were confined to Course 5
and placed (1) between the transfer lhbe flanges aud (2) over the manway
without the code plate.

c. Apply a statistical extrapolation (known as Extreme Value Analysis, EVA) to the
automated T-SCAN vertical surveys to predict the maximum pit depth.

d. Obtain vertirAl and horizontal radiographic exposures nf eight 1.5' diameter

valves. Hence, for each tank, 16 exposures were required.

3.1 Addtiogml of 'rank #2

During evaluation of survey data, it was noted that a localized area of Tank #2 experienc6d a
substantial change in wall profile. Consequently, DNV was requested to carry out two
additional horizontal scans to assess the extent of wall low.

I'
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4.0 r AIM VESSEL REFEAMNCING

An arbitrary referencing scheme was established at the inspection site, which is
illustrated in Figure 4.1 through Figure 4.6 and discussed below.

oWse kignumbqing The wall courses are arbitrarily numbered as 1 through 5. The
top course with the wind girder is Course 1, and the bottom
course at the primary floor is Course 5.

Scan QSeouence Nos. Scan sequences are designated by numbers extending from Scan
1 through Scan 8, with Scan 1 on the North side. Scan
Sequence numbering continued counter-clockwise (looking from
the top). Scan sequences were positioned whereby automated
exams would intersect the pre-service grid measurement areas
where practicable.

Ngzzle Refern Nozzles and manway designations are noted in Figures 4.1
through 4.3. Valves V-1 through V-8 were subjected to
radiographic examination.

4.1 San Sequences and T-SCAN le Con timon

Each Image, or part, of a scanning sequence is Identified with a filename (ITEM) which
ray be used to correlate the image with a uniquely identifiable portion of the scan area.
The filename may be found at the lower right corner of each T-SCAN printout.
Filenames for the surveys were defined as discused below.

4.1.1 Vertical Scans

While a continuous vertical scan was accomplished at each of the eight scan :cations,
each vertical scan was divided into 5 scan sequences of approximate length 96 inches.
(Figure 4.6). Additionally, each 96" long sequence Is composed of 4 parts or Images
of dimension 12" x 24'. The segmenting of image data Is necessary for documentation
and accurate referencing. The image files saved on 3.5" floppy diskettes follow the
convention:

TKn-SsCc.p where TKn Identifies the Tank Number, 'n'
Ss Identifies the vertical acan number
Cc Identifies the Course number, 'c'
.p Denotes the part number

4.1.2 Horizontal Scans

All horizontal scans are 120" in length and reside in course 5. The horizontal san file
convention is similar to that of the vertical scans:

TKn-HhCc.p where TKn Identifies the Tank Number, 'n'
Hh Identifies the Horizontal scan number, 'h'
Cc Identifies the Course number, 'c'
.p Denotes the part number.

Horizontal scan locations are documented in Figures 4.4 and 4.5.

j[
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4.2 Zero Referencing

For each vertical course sequence 2-5, the zero reference point is the center of the upper
course girth weld as illustrated in Figure 4.6. The bottom of the wind girder was
utilized as the zero reference for Course 1.

Zero referencing for horizontal sequences is illustrated in Figures 4.4 and 4.5.

4.3 Scan Loction Marks

The extremes of the 12" scan width are stamped and Identified with paint. This
identification was performed at the scan-start and scan-end. In terms of T-SCAN
positioning, the stamp mark pairs denote y-travel from -0.0 to + 6.0 inches.

5.0 Scanner Positioning

The automatic scwrner AWS-5S attaches to the vessel wall by means of magnetic wheels,
and scanner travel is directed by microswitches aligned with a mninettc strip.
Consequently, placement of the strip is critical to reproducibility. For this application,
a chalk line was used to produce a visible reference line for magnetic guide strip
placement. In this fashion, the magnetic strip is spaced equidistantly from the
inspection area.

5.1 Samn RePosiioning

In the courne of subsequent surveys, it is recommended that the chalk line be equally
spaced from the position stamp marks to ensure optimum scan reproducibility.



6.0 EXAMNAT[ON IFLU jF

The presence of paint will affect the measured thickness of steel by approximately 3 to 4 times
the paint thick- 'ss. F~r oxample, if paint is 0.005" thick, the measured wall thickness is
ihreased by approximately 0.015 to 0.020". In the course of these surveys, variations in paint
thickness and smoothness were observed.

Examination surface irregularities (eg. grit imbedded in the paint, rolling gouges) were observed
in tht course of scanning. Theke L-ifetirnceL, while unavoidable, may promote increased
thickness measurements in localized areas.

Fairly strong winds were encountered during scanning. While wind does not affect thickness
measurement, it is possible that a small displacement of the 'plumt' chalk line resulted from
wins, which would affect scanner positioning with respect to the desired ir.pectton ares. The
strip displacement did not exceed 1 inch.

We observed air temperatures ranging from 25F to 80F. The temperuture variations
encountered during a scanning day necessitated frequent calibration checks--often exceedfg the
minimum requirement oi procedure. Inr no case did calibration vary in excess of 0.005 inches
from known values.

Prior to the October scanning, the girth welds were ground flush with .'he s•hell material. This
enabled, in most cases, thickness measurement over the weld area. It is important to note that
the Tank #2 scanning of March, 1989 was performed ,with reinforcement in the as-welded
condition, and thickness measurement adjacent to and over the weld was not possible.

The stairwell obstructed data collection for a portion of some vertical scan sequences. The

urscanned length io noted on the data hiheet.

MWd Girder

The wind girder obstructed scanning for approximately the first 19 inches of the vertical course
1 scanning sequence.



7.0 DATA

7.1 T-SCA Data (Appe x 1 2, and 8)

Data from the automated scans is presented in table and hardcopy image form. The tables
indlcste the maedmum, average, and minimum thickness for each scan par. The blued
minimum thickness (in millimeter units) used in EVA calculations is noted in the 'comments'
column for part :02 of each vertical scan. Additionally, for Tank #2, the mmaured thickness
difference (denoted as 'delta' T) between the March 1989 baseline scanning and '-he October
1989 examinations In noted adjacent to the Minimum Thickness value. It i sug gested that all
subsequent scanning sessions be compared to the original T-SCAN baseline data.

Hardeopy T-SCAN images are printed in Course-Sequences whereby thickness valuos les than
the nominal thickness are shown in the TOP view.

7.2 EVA Fiurs and TWab A4peaft 4)

EVA plots and graphs are included for documentation. Discussion of the significance of EVA
aculations is included in Section 10.0

7.8 Hadliopaphla Reproductlmf (hppoift 5)

Photographic reproductions of the nrignal radiographs are presented in Appendix 5 with a
discussion of measurement technique.

V+



&o UNDERSTANDING T1.6O

The end result of a T-SCAN survey is a permanent record of thickness measurements presented
in the form of a T-SCAN image. T-SCAN images (parts) of the scan area may be hardcopied
singly or in continuous sequences. T-SCAN images consist of two views of the inspection
volume, scaling Information, display lines, and color referencing. Figure 8.1 is an example of
a T-SCAN printout, and the following image evaluation discussion is based on the figure.

8.1 T4SCAN bmoe Vlews

The T-SCAN image of Figure 8.1 is configured to represent two projection planes of the
inspection volume. These projection planes are labelled as 'TOP' and 'SIDE'. Each projection
plane, or 'view' is bordered by a rectangular frame. By simultaneous use of two projection
planes (views), one is aule to visualize a three dimensional relief of the inspection volume.

O .YVwrame

The TOP view is as if an observer was viewing the testpiece from above the examination
surface. The image length (distance in the x-direction) of the figure is 125 mm. The Image
wifth (distance in the y-direction) is 120 mm. Therefore, this image represents a scan area of
125 x 120 mm. Both image length and width may be selected by the operator during a test
to minliie inspection time and maximize resolution. The TOP view frame size will not
typically vary in dimension for different length/width combinatlonz, and fs composed of 15000
thicknmes data points.

SIDE View Frame

The SIDE view of the figure is a projection view as if an observer was viewing the inspection
volume from the side. A projected side view does not repres mt any single 'slice' of the
testpiece, bu' rather a composite of all side views of the inspection volume projected into one
plane. Normally, the top of the SIDE view frame does not represent the outside surface of the
testplece. Hence, SIDE view scaling may be selected to provide increased screen resolution in
the thickness dimension. In the figure, the SIDE view frame is a window or expansion of
measured thickness where the Upper and Lower display limit is 1.5 and 15.0 mm respectively,
as noted to the left of the SIDE view frame.

8.2 T-SCAN Diplay Lewd =Ad Colr Coding

Display Levelb Extending horizontally across the SIDE view is a dotted line denoted as the
Display Level. The display level may be varied by the operator to investigate
thinning trends and locate areas of minimum thicknesses. In tho Figure, the
display level is set at 14.8 mm. Any portion of the inspection volume which is
measured to be less than 14.8 mm is displayed graphically in the TOP view
above.

Color Coding. Sin,. T-SCAN images are 'topographic' maps of the inspection volume, colors
a,-i used to denote thickness contours or steps. Up to eight colors may be used
to visualize the thickness steps. In the Figure, the thickness (color) steps begin
at 18.6 mm (BASIS) and continue at thickness intervals to 8.8 mm. Therefore,
with a single hardcopy, one may see the extent of corrosion (by use of the
displsy level) and identify the worst-case thinning (by use of the color steps).
Thickness 'steps' may be selected by the operator.

.a .
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88 ta Dropout

Though the T-SCAN image i3 an invaluable tool for corrosion and thickness mapping, it must
be understood that occasional indications may be superfluous. These inconsistent data may
be caused by surface roughness or probe Uftoff. Inconsistent data are sometimes called data
dropout. T-SCAN procedures describe criteria for dropout acceptance levels which evolved
from numerous tests at DNV. Inconsistent data normally may be dixinguished by unumual
distribution, extreme 'depth', and number of data points involved.

.4 Ad d T-BCAN Hardoofy OptIons

Though the figure is a typical hardcopy configuration, the following display features are
available when detailed image evaluation is desired:

Inch/mm conversion
Per-cent wall loss
Proected END View
Sectioned SWE or END View
Image Coding (Normally for complex surveys)

.- Position Cros Hais
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9.0 ICATION OF EVA TO BAA1N F STORAGE TANK 8URYS

9.1 EVA O( ew

Extreme Value Analysis (EVA) is a statistical sampling technique frequently used on storage
tank bottoms to predict the minimum remaining thickness based on data collected with the P-
SCAN instrument. In conventional examinations, the EVA surveys are performed as follows:

Determine the optimum number of survey locations to be surface prepared.
DNV specifies this number based on tank diameter and statistical requirements.

Surface prepare the required number of survey locations by needle gun/wire
brushing or light sandblasting.

Perform T-SCAN thickness mapping of each location

Analyse T-SCAN data Wiles to determine minimum thickness for each survey
location.

Input the minimum thickness values into the Extreme Value Anulysis program
and produce curves for three methods of analysis.

9.2 MoModm of EVA to Basin F Tank Surveys

EVA procedures and analysis software currently approach predictions of wall loss by means of
extreme minimum thicknesses for each sample area. The presumption made is that factors
promoting corrosive wall loss result in a consistent pitting dkstitio. In the case of the Basin
F Storage tanks, the nominal wall thickness is not a constant for all courses; the lower courses
are thicker. Consequently, in order to apply the EVA concepts, the following considerations
were given for Part :02 of each vertical course-sequence:

Minimum and average thickness for Courses 1, 2, and 3 were converted to
millimeters.

The arithmetic mean of @a tabulated average thicknesses (for courses 1, 2, and
3) was calculated. For these surveys, the calculated mean was found to be:

TANK #1: 0,778 " (19.8 mm)
TANK #2: 0.778 " (19.8 mm)
TANK #3: 0,785 " (19.9 mm)

For data of courses 4 and 5, it was necessary to bias the thickness to represent
the thickness of Courses 1, 2, and 3. Therefor., for Course 4 and 5 part :02
data, the difference between the tabulatod average thickness and the tabulated
minimum thickness was subtracted from the arithmetic mean calculated above.

EVA calculations are performed on the biased data, and the minimum predicted
thickness is presented by the EVA program. This minimum thickness is then
subtracted from the mean thickness to provide the M predicted wall loss.

(



9.1 Ug EVA Plate (Appendix 1)

A ftll understanding of EVA plots may be accomplished only with complete knowledge of
Extreme Value Statistics. For those unfamiliar with Extremal Statistics, general attributes ef
the EVA plots are noted below:

Plot Title: Appears at the top of the plot and is generally used to identify the tank
number and client.

EVA Frame: Appears at the upper right of the plot with a number of analysis
parameters:

METE Identifies the algorithm method used to produce the plot. Currently,
three methods are available for use,

DATE: Date of EVA Survey
RTN: Numerical value of the Return Period, a parameter used to derive the

predicted minimum thickness for the METHOD. For all tanks, the
return period was calculated to be 7697.

DEVY: For least squares linear regression, this denotes the Standard Deviation
in the thicknes dimension.

CORX Denotes the correlation coemcient of the total sample variate for the
METHOD in current use. A 'good' correlation is considered to be
between -0.95 and -1.0 and data points will closely approximate the
regression line.

Plot Scalhnr Four sales are Incorporated in the EVA plots

1 Reunintn Thidamue Directly related to the miniw derived from the
original T-SCAN tabulated data

2/8 Stondard xtimal Vait and Probobifty
Two mathematically related cales used in statistical evaluation after data
reduction and transformation.

4 Return Period (Not shown) A horizontal scale mathematically related
to Standard Extremal Variate and Probability scales and is used in
defining the tninimum predicted thickness for the METHOD in current
use.

Data Points: All unique minima values are assigned a corresponding rtandard
Extremal Variate and are plotted as points or squares, dependiL , on the
METHOD in current use. A best fit regression line is calculated and
extrapolated to intersect with the appropriate return period. The
corresponding minimum thickness for the METHOD is printed adacent
to the line.

4
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0
10.1 Coarisu of T-SCN Data with DNV-QAB Preservi Badein

A comparison of the minimum measured thickness of the automated surveys and the pre-
service grid measurements was made and the following table summarizes the results. It must
be emphasized that the pre-service grid measurements were obtained after removing localized
areas of paint. Hence, the grid measurements are without paint influence, Conversely, T-
$CAN measurements were influenced by paint.

DNV-QAS Data T-SCAN Data

1 09 TK1.SSC4.4 0.850 0.862 0.850 0.885
1 05 TK1-S1C4.1 0.822 0.887 0.820 0.865
1 08 TK1-85C4.4 0.838 0.888 0.815 0.855
1 07 TK1-87C4.4 0.845 0.850 0.850 0.870

2 17 TK2-S1C4.4 0.827 0.886 0.825 0.850
2 18 TK2-87C4.4 0.885 0.839 0.820 0.845
2 19 TK2-8504.4 0.849 0.858 0.860 0.880
2 20 TK2-83C4.4 0.825 0.838 0.835 0.860
2 22 TK2-82C1,4 0.748 0.752 0.730 0.770
2 23 TK2-82C2.1 0.742 0.740 0.780 0.770

a 29 TKS-SIC4.4 0.883 0.840 0.880 0.860
8 80 TK3-S7C4.4 0.848 0,854 0.845 0.860
3 81 TK3-SBC4.4 0.822 0.826 0.840 0.855
8 A2 TIC-SBC4.4 0.883 0.836 0.840 0.855
8 88 TK3-$4C4.1 0.826 0.833 0.815 0.850

10.2 Isaol Thin Aras

During evaluation of the data, several small Isolated areas of thinning were noted. While It Is
possible that the thinning was the result of corrosion, it is likely that some of the 'pit'
measurements were actually surface gouges or 'pock-marks' that existed at fabrication. A casual
visual examhlation of the outside surface noted scattered areas of gouges (presumably from
roiling) and small depressions. It in assumed that similar anomalies exist internally. External
grinding was noted where alignment lugs were once welded during construction. Since the
inside surface of the wall was smoothed by grinding and sandblasting, it is probable that shallow
depressions remained after surface preparation. Indeed, adjacent to some girth welds, reduced
thickness (by 0.010 to 0.080') was measured.

10.8 TOak 2 Wall Proms Causu

Following data evaluation and application of EVA, it was found that a general wall loss of
approximately 0.015" has occurred since March 1989. However, a deviation of the general wall
loss observation was identified in Scan 6, Course 5, Part 4 (File TK2-86C5.4).

In March 1989, the minimum thickness for Image TK2-86CS.4 was found to be 0.915". The
October 1989 minimum measurement for the same area was 0.825". These data indicate a
localized wall loss of approximately 0.000"i8 months. Concurrent with the Wal loss was a
bend of reduced measurements just above the floor level as evidenced by horizontal sceans TK2-
H8C5 and TK2-H4C5. This band, which was not as pronounced in March 1989, currently
extends for approximately 10 feet about the circumference.

!f
S!



1
10.1 Comperuon of T-CAN Data with DNVAS Preservice Baseline

A comparison of the minimum measured thickness of the automated surveys and the pre-
service grid measurements was made and the following table summarizes the results. It must
be emphasized that the pre-service grid measurements were obtained after removing localized
areas of paint. Hence, the grid measurements are without paint influence. Conversely, T-
SCAN measurements were influenced by paint.

DNV-QAS Data T-SCAN Data
TA= NO, QAL -OAN M T. L Avz1T
1 09 TK1-SSC4.4 0.850 0.862 0.850 0.885
1 05 TK1-81C4.1 0.822 0.837 0.820 0.855
1 08 TK1-85C4.4 0.888 0.838 0.815 0.855
1 07 TK1-87C4.4 0.845 0.860 0.850 0.870

2 17 TK2.S1C4.4 0.827 0.886 0.825 0.850
2 18 TK2.87C4.4 0.835 0.839 0.820 0.845
2 19 TK2.S5CA.4 0.849 0.858 0.860 0.880
2 20 TK2.SSC4.4 0.825 0.838 0.835 0.880
2 22 TK2.82C1.4 0.74S 0,752 0.780 0.770
2 23 TK2-S2C2.1 0.742 0.746 0.730 0.770

a 29 '73-S1C4.4 0.838 0.840 0.830 0.860
8 30 TK3-S7C4.4 0.848 0.854 0.845 0.860
3 31 TK3-SC4.4 0.822 0.826 0.840 0.855
8 32 TK3-S3C4A4 0.833 0.8386 0.840 0.85,
8 83 TKS-84C4.1 0.826 0.833 0.815 0.850

10.2 isolAted Tbin Arem

During evaluation of the data, several small isolated areas of thinning were noted. While it is
posaible that the thinning was the result of corrosion, it is likely that some of the 'pit'
measurements were actually surface gouges or 'pock-marks' that existed at fabrication. A casual
visual examinaton of the outside surface noted scattered areas of gouges (presumably from
rolling) and small depressions. It is assumed that siflar anomalies exist internally. External
grinding was noted where alignment lugs were once welded during construction. Since the
inside surface of the wall was smoothed by grinding and sandblasting, it is probable that shallow
depressions remained after surface preparation. Indeed, adjacent to some girth welds, reduced
thickness (by 0.010 to 0.060") was measured.

10.8 Tank #2 Wall Pradle Chage

Following data evaluation and application of EVA, it was found that a general wall loss of
approximately 0.015" has occurred since March 1989. However, a deviation of the general wall
los observation was identified in Scan 6, Course 5, Part 4 (File TK2-86C5.4).

In March 1989, the minimum thickness for Image TK2-88C5.4 was found to be 0.915". The
October 1989 minimum measurement for the same area was 0.825". These data indicate a
localized wall loss of approximately 0.4JO"/8 months. Concurrent with the wall loss was a
band of reduced measurements Just above the floor level as evidenced by horizontal scans TK2-
H8C5 and TK2-H4C5. This band, which was not as pronounced in March 1989, currently
extends for approximately 10 feet about the circumference.

' i i
* - - -



10.4 EVA Rem,lts

The maawnmm predicted vpt depth for the tanks was calculated to be:

TANK 1: 0.085" _ 0.020"
TANK. 2: 0.126" + 0.020"
TANK 3: 0.099" ± 0.015"

It is clear that Tank #2 haa a general thickness distribution slightly less than Tanks 1 and 3.
The comparatively small predicted wall loss of Tank 1 and Tank 3 is likely -o be the result )f
plate nominal thickness variations and slight corrosion arising from condensation.

10.4.1 EVA ?redi-detm and Tank #2 Mensrements

Meaurq YWU Log

The most significant reduction of wall thickness was found to be at the bottom of Scan 6,
Course 5. The current (October 1989) minimum thickness of this scan area was found to be
0.825 inches. The average thickness of the steel plate in which the thinning occurred was
measured In the pre-service baseline as 0.952 inches. Hence, the approximate wall loss may
be found:

0.952 - 0.825 - 0.127 inches.

Predicted Wall Loss

The EVA calculations based on the data of October 1989 predict a maximum pit depth of 0.126
inches. This prediction is based only on part :02 data. The thinning detected in part :04 with
a minimum measurement of 0.825" played no role in the EVA calculations. Hence, It is
important to note that even If the thinning was nM detected, the depth of pitting would have
been predlmd The wall loss observed in Scan 6, Course 5 is, at this time, consistent with the
pitting distribution model assumed in EVA calculations. It appears to be coincidence that the
scan areas of the corrosion monitoring program include the 'worst-case' thinning.

10.5 Badiapaphle Observatlous

The minimum valve stem thickness, as determined by radiographic methods were found to be:

TANK 1: 0.530"
TANK 2: 0.530"
TANK 8: 0.525"

Slight corrosion was noted in V-7 and V-8 of Tank #2. Evidence of sediment or other
substance build-up was observed with all tanks. A machine screw was detected in Tank #1,
Valve #5.

";(



APP]RNDDL 1
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DNV Industrial Services Inc
CORROSCAN DATA SHEET JOB #: 2• -89.-.. DATA SHEET #: I

SITE: - -PAGE: OF REF. CAL. SHT:

LOMP. ID: --kAAA --T .j EXAM DATE: -99
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE h:

DATA FILE #: _

SUTIARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COI,'fENTS
# FROM TO INCH mm INCH mm INCH mm FVA-T"

S•.2_ • -.2 __0

S1 •d .. __,? ._ 7 -_ ••. ___

.(C2.a5 0 .. ~ -7 ~ ~ c2Q -- -

CO*IENTS

EXAMINER: LEVEL: ElP. #: _

EXAMINER: _._UVEL: ___. E'P. #: _ _D' _,.. _"

ITL REVIEW: EVL Z--:- 2-Z DATT: ,,.'e7Zf9 i



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: - DATA SHEET #: 2
SITE: . AU, PAGE:_ OF REF. CAL. SHT:

COMP. ID: 7JjA4 J,* EXAM DATE: 1.2 t Al
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH m e-VA--r

SJ€._ -•V __ LTS _-- v~ __ /r,2 "•.•l Q.2 9 Qj.7•DT,2 4 7&Cq .

_ 72 96 2.79.90 /5 - - _ _

COMMENTS

EXAMINER: LEVEL: FP. #: :
EXAMINER: LEVEL: £'P. #:

ITL REVIEW:1.JyC_-• EVEL: DýI F2,. ,: 2?-_ D 2,T-;



___DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: 1-5,4-A9 DATA SHEET I:

SITE: • PAGE: OF REF. CAL. SHT:

COMP. ID: .u&*', EXAM DATE: t.2 ae-gt
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE 9:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
, FROM TO INCH mm INCH =m INCH EV VA-T"

7. nc 0627 d 7si... . L -... /9.-6-)

S..SI._ •_.__ 2 V /,2• -. •.•t, - - *

- _ __ t.__ ____.____l_ . ., ,. .

-1ceS - - - -

COMMiENTS

EXAMINER: LEVEL:___ EMP. 0:I
EXAMINER: LEVEL: EM?. #: _,

ITL REVIEW EVEL. DIMP. #: o DATI :• 9



DNV Industrial Services Inc
CORROSCAN DATA SHEET JOB #: . DATA SHEET 1: 4

SITE: _,• PAGE:_ OF REF. CAL. SHT:

COMP. ID: -M 4k I EXA4M DATE: , t.R
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE f:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM 'TO INCH mm LINCH mm INCH F-VA -7-

: f L_ LL -• 'O. -l. _ _iS ~~

.•.•co ~~ ~ ~ Q- 1770 • './ .2o
s , 1.. _/-0% 0 ._,_7,

COMMENTS '

EXAMINER: LEV : E.P. •EXAIMI AER: L L j -'L REVIEW Z 2 - _ _. -v_...



Il
DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: A- I -,- " DATA SHEET #: 6"

SITE: IMA PAGE: OF REF. CAL. SHT:

COMP. ID-.___________ EXAM DATE: g ~ct -12

PIPE DIA: IN. CIRCUhFERENCE:
REF. PT. DATA TAPE I: ..

DATA FILE I: _

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
, FROM T0 INCH mm INCH mm INCH mm vA--

0 ll

iv, &... -o ?R2'i -9 A__

EXaINA A rEV5 -L :r1Q - - .

'ýQ -2 C/ fe2& & 04

COM~1ENTS

EXAMINER: __ LEVEL: EMP. #:
EXAMINERL: LEVEL: - EMP. #:-.--_"

ITL REVIEW ul?. #: 7?2



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB 0: 1 9 DATA SHEET #:

SITE: _____ _ PAGE:_-_ OF REF. CAL. SHT:

COMP. ID-. ?MA -,ok .k& i EXAM DATE: i, oc-C ...
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE 0:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm F- VA - 7-

Sc -0,2 -/ /.__ 6 , 9,5

~ ~--...~ I~ -.. - - ____

COMMETS- - -- -- --

I *

EXAMINER: LEVEL: EIMP.
EXAMNER: LEVEL: ___ E!M. #:_____

ITL REVIE4: LEVEL: FM?. : nf -..

tAK



Nil

DNV Industrial Services Inc

CORROSCAN DATA SHEFT JOB # : - DATA SHEET #: .

SITE: PAGE:- OF REF. CAL. SHT:

COMP. ID: -7-A__ .... EXAM DATE: -.
PIPE DIA: IN. CIRCMIF. ERENCE: .......
REF. PT. DATA TAPE f: _

DATA FILE #: -_ _

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMrNTS
# FROM TO INCH m INCH m INCH m =A -r

EXHNR5 -k " -v/., LEVEL:___ -_.__P. #:

ITL REW L

~~~0 Z~ .h- 1 -- _

COMMENTS - - -

EXAMINER: LEVEL:~ F.%P. -: 2'-z-
EXAMINER: 

__ LEE: - E.N:_____

ITL REVIEW: L_ LEVE L: _ . #:



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB : 99 DATA SHEET I:

SITE: ',MA PAGE: OF REF. CAL. SHlT:

COMP. ID.- TA uk- * EXAM DATE: In~ -6eC -'8
PIPE DIA: IN. CIRCUMFERENCE:REF. PT. DATA TAPE h: ,_,, _,,

DATA FILE #:

SUMMARY

"FILE IDENTITY DATA T MAX DATA T KIN DATA T AVG COMMENTS
# FROM TO INCH m INCH mm INCH 0 VA -r

z (7 ,W

COMMENTS--------- -

• -~ , ., _____

EXAM•INER: LEVEL:• EXP. #: "Z, .?-
EXAM INER :, . - " " LEVEL : C . . # :ITL REVIEW-••- #: PAT_

S~L~ ~ - - _



tA IL. -.

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB I: - DATA SHEET h: C

SITE: k __ PAGE: OF REF. CAL. SHT:

COMP. ID: - EXAM DATE: 1- r-
PIPE DIA: IN. CIRCUMIFERENCE: _

REF. PT. DATA TAPE 0:
DATA FILE I:

SUMMARY

"FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm

COMMENTS

EXAMINER: LEVEL: Emp. #:
EXAMINER: LEVEL: D- EP. #: _

ITL REVIEW: LEVEL: _ EMIP. N:



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: %% •-act DATA SHEET #: /

SITE: •M'1, PAGE:__ OF REF. CAL. SHT:

COMP. ID: TANA U EXAM DATE: ISe R o
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE f:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH m INCH mm INCH mm. V -'

"" Z , e )Ar 6 S , 0, ?An

€ NT . ..Ž ...-.-

S. ,~ 2 ... -a , 2 i -~ .2 _

sy- - 72 750

I r

EXAMINER LEVEL: E,1P. A: .
EXAMINER: LEVEL: E!P. : :

TTT, P, 'TFW: r r, rt.rt " ,----



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB # - -A DATA SHEET h: IL

SITE: -RMA PAGE,__ OF REF. CAL. SHT:

COMP. ID: TANk • I EXAM DATE: ,• • -
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #: _

DATA FILE #: _

SU1UARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COiD-NTS
# FROM TO INCH INCH INCH

y ~ ~ ~ ~ ~ ~ 0 U2.c -a~ - ___

'7_ *'sl lei - - __ _

S~- Z2 Y4d- QZ2 --

COMMlENTS

EXAMINER: LEVEL: F_.MP. #:

EXAMINER: LEVEL: - EIM?. :_____

TTL R VTE14: T V ., ,. .

p -44



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: " DATA SHEET #: /2.

SITE: IV\A PAGE:___ OF REF. CAL. SHT:

COMP. ID: -'j - 1\ EXAM DATE: u n •- 25
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE #:

SUMfARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH ' INCH mm VA -r 7

-54 - - am - ,!91 a . -2y

9_ Q-2 -.5 9 -6

COMMENTS

EXAMINER: tpLEVEL:ZL EM?. #: :7ZZZ- a-
EXAMINER: 7LEVEL: F2'il. #: ____

ITL, REVIEW: IrFVFI,: . i -, ~-- ,



DNV Industrial Services In.

CORROSCAN DATA SHEET JOB #: J1.5L -89 DATA SI{EET #:

SITE: 1\1 A PAGE:__ OF REF. CAL. SHT:

COM?. ID: I .i" k I EXAM DATE: t i .c'-A
PIPE DIA: •IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMRY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm EVA- 7-

~ 1,4 .~ 122 -V~ -. /776

'9_2 94 -7 -e - _ _

EXAMINER: L.eV .-_

E,,A__I'NE-/_2 LEVEL: EMP.oSI_ •.

.I. R EVE Lz F_ --• _ - _ _

• _ __________________ ____,_____,7__.______,__5___ __,

COMMENTS

EXAMINER: LE.VEL: , - EM?•. #,:

1



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: _-__-__ DATA SHEET #: J4-
SITE: __ A A PAGE:_ OF REF. CAL. SHT:

COMP. ID: 7,-- _• • -___EXAM DATE: aOct 6M .
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE I:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH ,-I__ (•,-

9.2

- l - - -_e- -5

EXAMNE.( LEVE-L-

ra SM - i -M air- _ _ m

EXAMINER . , LEVEL: _ EX.

ITL REVIEW4: L•EVEL: E[P. 9 DATE:



__ DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: - DATA SHEET #: IS"

SITE: ______ PAGE:___ OF REF. CAL. SHT:

COMP. ID: "T___,.____EXA1 DATE: -&-?
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUL!KARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm vA -

S •,.. _,A ., 0. e55 - . - /@ t=

_•. "22 22 9• -. . @. i_ _ _

_S -Z 1!)Q -UP -

COMMENTS

EXAMINER, LEVEL: EM?,. #: -
EXAMINER,/ LEVEL: E-- E,. #: A

ITL REVIEW: _.LEVEL: LYP. 4: _,f.T.:



-DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: DATA SHEET &: S i
SITE: R-,AA PACE: OF REF. CAL. SHT:

COMP. ID: rti&A EXAM DATE: a o R 9
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE I:DATA FILE #

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COlIMNTS
# FROM TO INCH mm INCH mr INCH F mm.. - -,

2 eA #2Y.-1 0.!7-
my - a V - 198

.•,cQ.I #/92/ ý99?w o."._,' 9 "

"gc " 26 Q~ -7___2._

COMMENTS

EXAMINER: LEVEL: EMP. #:

EXAMINER: LEVEL: E-- P. #: --

ITT, REVTEW: LEVM. EP. #D DlTIT



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB 15L4 DATA SHEET #: ****.*
SITE: ~V~.&PAGE:__ OF - REF. CAL. SHT: -

CoP.IPE *AA EXAM DATE: it o-t-Se
PIEDA:I.CIRCUMFERENCE: _______

REF. PT. - -DATA TAPE I ______

DATA FILE I _______

SUNMARY

FILE IDENTITY DATA T WA DATA T MIN DATA T AVG COM2M.NS
I FROM TO INCH mm INCH mm INCH r, %eA --

~' -.29o1

1. 0.6 - - 0 - -_

IT RV-W L-EL- E-- - -:



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB ): - DATA SHEET F: ./.

SITE: •/1 PAGE:_ OF - REF. CAL. SHT:

COMP. ID: 7 /yk* / EXAM DATE. At I
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE F: ,

DATA FILE #: ,,

SUMMtARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm VA -

s_ 

_ 

IZ~s ...a..... . aL 7#5 (a -9-29 /2-6____

6.9a~ - - __1

COMM1ENTS

AI
EXAMINER: LEVELV: M? if ______

EXAMINER: r LEVEL: ElP. #: _____

ITL REVIEW: LEFVEL: EMT. 9 nV:



I
DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB I: P DATA SHEET I: J2.
SITE: 2 j1AA PAGE: OF - REF. CAL. SHT:

COMP. ID: k IM I EXAM DATE: i me+ igg
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE I:

DATA FILE :.

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH EVmm -r

,qe 1 1 Q, - , 129.
,rC- -2 so- __ /96

-_L - -

COMMENTS

EXAMINER: LEVEL: Em.. #: ......
EXAMINER:, LEVEL: _NP. #D: _______

ITL REVIE14: UFVEL: DIF.P. #f D ATEE:



DNV Industrial Services In

CORROSCAN DATA SHEET JOB #: • j j DATA SHEET #: . F
SITE: 'P.A PAGE: OF REF. CAL. SHT:

COMP. ID: "-Awk *Ii EXAM DATE: a a-_ a•l
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE # _

DATA FILE #: ,_ __

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH m INCH m INCH mm •.vA-r

tt

1L 2V 0-79 - - __S_

~ s~L 2~ -72 &-Q.~ ~ 2 ___

- -- V - -0 ,~;C LP10e.T

COMMENTS

J ..... 4"

EXAMINER: LEVEL: E .- :
EXAMINER: LEVEL- 'P. # ____T____

ITL REVIEW: -_ ___ LEVEL: _ EMP. ~ lT



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: t •L4 89 DATA SHEET 0: .I
SITE: *i __ __ PAGE: OF REF. CAL. SHT:

COMP. ID: "7•mk, i EXAM DATE: ,.2 gw,- gt
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE h:

DATA FILE #:

SUWMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH m INCH mm INCH mm •

lbl

COMMENTS

< 1

EXAMINIER: - " -LEVEL: .--- E'{P. #i: ____

ITt REVIEW0: _____LEVEL: __ E•[. M. D ITS. 94

gee 9,i



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: 7. /Se.l-9 DATA SHEET I: Z

SITE: ?",4 PAGE:_ OF REF. CAL. SHT: _

COMP. ID: "7,hA EXAM DATE: ,2 oct - a
PIPE DIA: IN. CIRCUMFEREINCE:
REF. PT. DATA TAPE 0:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T KIN DATA T AVG COMMENTS
# FROM TO INCH mu INCH mm INCH mmA-7

. • _. / , S A. ,9

IsAn gf q- -a

CNET- ae,4. -7,4e - - -

'I*

EXAM-E- LEVEL: - .-. #:
-EVIER: w- -- om--.-- - _EVEL: .#

ITL REVIEW: _ ___LEVEL: " -EMP. # AE



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: I.Sq - 8-9 DATA SHEET #: ,3

SITE: ?M •A PAGE:_ OF REF. CAL. SHT: _ _

COMP. ID: Thvk 40/ EXAM DATE: ,z j ." .
PIPE DIA: IN. CIRCUMFERENCE: _

REF. PT. DATA TAPE #:
DATA FILE #:_

SUMMARY

FILE IDENTITY DATA T WAX DATA T MIN DATA T AVG CO'iENTS
I FROM .TO INCH mm INCH u INCH mm EVA-r

.4%e~pv a L~ -2e,2 - 7 01

sp3I A . -M•Z27 . - .2"

VBb± ?2 a-A ___ -..ego

CO*M4ENTS

EXAMINER: LEVEL: # E :P. I: ?.2&.-
EXAMINER: LEVEL: E2 FP. #:

I.,D



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: " 5 31j DATA SHEET #:

SITE: • PAGE: OF REF. CAL. SHT: _ _

COMP. ID: "- 'b I EXAM DATE: i-....-. ge1
PIPE DIA: IN. CIRCUMFERENCE: _

REF. PT. DATA TAPE 0:
DATA FILE #: ..... __

SUMMARY

"FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
0 FROM TO INCH mm INCH im INCH r. vA-r

___ ~ 7 /4W -4- - 1- - - (,4

.. lec .7- U - - -y- -0is9

,,N L /! 1( l-l

COMMENTS

EXAMINER: LEVEL:.._.__ EMP. #: '
EXAMINER: LEVEL: E-MP. #f _____

IT[, PEIE,: I..VEL: DTE. N: D..TE:.



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: --ý I-" DATA SHEET I: #:

SITE: l ,A PAGE: OF REF. CAL. SHT:

COMP. ID: AToI " EXAM DATE: i. ,k =f,
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE 9:

SU1ý1ARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH w. INCH mm INCHI mm vA-

COMMENTS

EXAINER- - LEVEL: D.

I - -



DNV Industrial Services in(

CORROSCAN DATA SHEET JOB #: r".-\.=,-Ar DATA SI-EET #: ... • i

SITE: _ _ _ _ PACE:_ OF REF. CAL. SHT: _!

CO1MP. ID: -• I ELAM DATE: i•et-•
PIPE DIA: IN. CIRCUMFERENCE: _,

REF. PT. DATA TAPE #:
__.. ...__ DATA FILE #: ,

SU1hMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM To INCH u INCH r INCH ,m .

05 a t5 CIS$ - -9 - _ _

A42 gJ 6S ~ 4Qg ~ 0115 ____

_ - - -

CO'e.NTS

EXAMINER: LEVEL: D EIP. #:
EXAINER> LEVEL: - F,. #: '_ _

ITL REVIEWd: LEVEL: iEp. #: DATE: a
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APPENDIX 2
TANK 2: T-8CAN Data Table and Hardopy

kr



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: )IrL4 'R9 DATA SHEET #: 27

SITE: *PIA PAGE:_ OF REF. CAL. SHT:

COMP. ID: - k Ai EXAM DATE: oLi o-•
PIPE DIA: IN. CIRCUMFERENCE: _

REF. PT. DATA TAPE #:
DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MA.X DATA T MIN DATA T AVG COMMNTS
# FROM TO INCH mm INCH & T INCH XV 4 r

____ ___ IAI

&I¢_ /• 2'., ,'2a1.5 Q.ŽlLe -2.oL Q.22Q' .__

0 IRS

.l/c.2 244 ,,,s n idsvo •"os,/.

•%/¢.- • 7-2 ul 9.S 0-0/0 0-•, o11S,,

COMMENTS

t

EXAMINER: LEVEL: . E'MP. N:
EXAMI•NER: LEVEL: E #P. #: _



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: ',tsq.y9 DATA SHEET #:

SITE: RM•. PAGE: OF REF. CAL. SHT:

COMP. ID: .. ,l4 t7 EXAM DATE: n . r-il
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #: _

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCHmm INCH AT INCH m /(VA T-

___ Al/ 642
s I .. ý Ql.. , 2, go - Q ,7 _I

.C 7 nL..L .o,• ,e " . .... ___. _

SICL__I ~ _ze / 250 ov&Ae0 S

-SC 4/ QL S75 A n Q5-_ _

-cICH 7- 0.?/ O;2. ai . -•, ol_ _ _0.____

COMMENTS

EXMNR -EV-L---#-

EXAMINER: LEVEL: EP. ,I: of:

T pr f V V IFT r Y . ., ' ' • i



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: ýjij DATA SHEET #: Z•.
SITE: A. PAGE:_ OF REF. CAL. SHT:

COMP. ID: -r- ,k Q EXAM DATE: o, ,t. ¶
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SIfMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH wm INCH & INCH E EV/ T7"

0 o.925 -a.2 /o '- --_ _

19.7-

5 t Cs3 z .915• .15 " mgpaeo. p .970

- - -, 9

COMMENTS

EXAMINER: LEVEL: .___ ?P. #:
EXAMINER: LEVEL: EIM L. #: _f____•



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: s DATA SHEET #:

SITE: _________ PAGE: OF --- REF. CAL. SHT:

COMP. ID:.'-i" •D EXAM DATE: 04-o-•' SC
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
, FROM TO INCH m INCH 4-T INCH m &A. T-

5s2 C- j!2 2.4 0,.440 6.13 -g.,#4. o.-,l ..

2 a;, fa lb.. ...j4. q,. 0. ci. 0. - ____

-S 2- C- I d b 2~

COMMENTS

EXAMINER: LEVEL:m E!.''.

EXAMINER: LEVEL: #', I:

TT TI * .C .,.



DNV Industrial Services Inc T

CORROSCAN DATA SHEET JOB #: - DATA SHEET I: 3J. "

SITE: _ --- __ _PAGE: OF REF. CAL. SHT:

COMP. ID: -iA.. 2- EXAM DATE: o-5c--T4
PIPE DIA: IN. CIRCUMFERENCE: -
REF. PT. DATA TAPE 1: _

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM T~O INCH mm INCH INCH mm EVA 7-

S -C-31 0 .. 4= _ ;k) -o. •-• • -•

52A 2...4- 4-a. a gio o, ?AD oa 6. ;o• €,c

,S20- 4A-%2 0 .. *p0bo, h. Ro,

52 0.-4- • 2_4- - 0. t. .. ,, 1.,6 -

.5 " Z4 . ,840 e). -, 19.4-

COMMENTS

,1

EXAMINER: LEVEL:E_,M E.P. #:
EXAMINER: LEVEL: ---.- . I: __.-



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB # : , 1IATA SHEET h • .2.

SITE: . 1,-Y PAGE:_ OF REF. CAL. SHT:

COMP. ID: ..• e -•. EXAM DATE: -- ccl-r8'
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPED: _

DATA FILE #:

SUMMARY

FILZ IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH &-T INCH mm LvA -r

Sc _ ;._.I..oo •,Lg -•,5o.- __ .....

2OCL - 'D,e 9 7, ___

52.C." . ,+.t. 4~oo99,)• -,., .9

COMMENTS

EXAMINER: LEVEL:..Z E.M?. #: 7
EXAMINER: LEVEL: -- - . :_. #: _ _

T7T" V7V'T7tJ. T rVrT! ,



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB 9: DATA SHEET #: 3-.
SITE: " A - - PAGE:_ OF REF. CAL. SHT: _

COMP. Ifl...' 4ZEXAM DATE: !DW c-7-9
PIPE DIA: IN. CIRCU/MFERENCE:
REF. PT. DATA TAPE h:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMM WITS
# FROM 7TO INCH mm INCH INCH mm •,A Tr

:523 •;.4 I -810 -- 66- -evem 0290

2- 4c) L-_ -_

&ac.. ..dZ.. 1L & a.fl. __ , Q2.' -o.eo 0 ______

530-- 24 S n .. .

COMMENTS

EXAMINER: LEVEL: F EM?. #:
EXAMINER:. LEVEL: EM?. N: _

.1



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: - DATA SHEET #:" 4

SITE: Lý: PAGE:_-_ OF REF. CAL. SHT:

COMP. ID: -T-•K. - , EXAM DATE: S c'--r9
PIPE DIA: IN. CIRCUMIFE-tENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE- IDENTITY DATA T MAX DATA T MIN DATA T AVG COIMENTS
0 FROM TO INCH mm INCH / INCH VA.m & -r,' 6' ,INCH .•

Es 2A -•/I 0 SO LEVEL:

e3A4 .4 a C"•" .Q:

- -2- S6 -je -ga

COýMiENTS

EXAMINER: LEVEL: F7 FLIP. #:_____

EXAM INER: LEEL

V VAI T'L V '



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: -. DATA SHEET I: 3

SITE: _ L PACE: OF REF. CAL. SHT:

COMP. ID: T ~ & L=. EXAM DATE:
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE #:

SUMlMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH INCH mm avA. 1-

COMMENTS

EXANINER: LEVEL: E•'P. #: " ,-
EXAMINER: LEVEL: L•'. #: - -



It #l0 SKt :.

DNV Industrial Services lnc

CORROSCAN DATA SHEET JOB I(:'-•- "' DATA SHEET #: b

SITE: _J? M =6 .?M A PAGE: OF REF. CAL. ShT:

COMP. ID: -'T4k*iA EXAM DATE: o-'pee 21
PIPE DIA: IN. CIRCUfFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG CO1vXMNTS
# FROM TO INCH mm INCH INCH mm AG VA -- r

~~Y•..L a'0L - __.145 -0 605_ /62

* ,HLL . :! e..2 0.- ____ pc. o-009 o 1 n_ _ ____9 __

S .L.. •l 7..22...'2Q____ j.. 0.810 c~ +.,o o.Qn

CO,%KENTS

.I9¢ RE7.2: __ LEVEL�: _.LE VE.L: !--•.

EXAMINER: ~ ~ LEV LEVL:Y' :_____



DNV Industrial Services Inc I

CORROSCAN DATA SHEET JOB #: Ž-l1.-.. DATA SHEET 0:

SITE: -T6AA PAGE:_ OF REF. CAL. SHT: _

COMP. ID: M• -*i EXAM DATE: oI ocat y%
PIPE DIA: IN. CIRCUMPFRENCE:
RFY. PT. DATA TAPE #:

DATA FILE i:
SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMME'S
# FROM rTO INCH mm INCH " INCH Or EvA-r

IR q 7*2 onts _____ o' Ins

I-Ik .1 7-)2 24/ o, 15 0,10.t~o ol 0.'10

S4 oCL& -- q _ _, .0007 C~

COMMENTS

EXAMINER: -• LF'VEL: .. 'P. #:
E X A ýI NER: L:.VEL: - EP.i:_____



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: P DATA SHEET #. :

SITE: R- PAGE: OF REF. CAL. SHT:

COMP. ID: L) jt2-. EXAM4 DATE: 7-6C-
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TrO INCH mm INCH I T INCH mm

---- I-
. c' 2.4- .4 z 26s eb.2I, ,._75 ..

12 _•? -

E COMMENTSE - - - --- -

ITTL REVIEW- r tr', r\• U-



DNV Industrial Services Inc
CORROSCAN DATA SHEET JOB #: " -15c- S DATA SHEET # 2C

SITE: ?M/•A PAGE: OF REF. CAL. SHT:

COMP. ID: -T-&uk; -J._ EXAM DATE: 5- 9
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG CO-MMENTS

# FROM T~O INCH mm INCH &- INCH mm c A--

2 IV 0 V00 n... 70 -ao -.- 19o

-5,~ C- -q F*r '7. 20 !- aI_ _ _

<5ca ?z76 _ 076 _ _Aoil

COMWENTS

tS

EXAMINER: ____________ *LEVEL: #2. : 2_____-
EXAMINER: LEVEL: E! F.. #:

ITT, REVIEW: LEVEL:



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: P, ISH-l•a- DATA SHEET# : 4-
SITE: "RMA PAGE: OF REF. CAL. SHT:

COMP. ID: -2v 3 EXM DATE: o? c-,j-5
PIPE DIA: IN. CIRCMIFERENCE:
REF. PT. DATA TAPE #:

DATA FILE h:

SUMMARY

"FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH INCH mm P •vA-7-

S. .4 %S.QA-_ -uS._ _ -A020 n _...

•_S•L 2... .. i0.. , __.___ &k... 4o. DD •.• _________

t) '7( -- -% f 1

9 CO0-1RNTS

EXMNR LE\'EL:,-= EMfP. #: 2-a
EXAMINER: _____LEVEL: EN1-P. #:_____

ITI, REVTrl-: .... F ' ' -* 4



a DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: P/ DATA SHEET f: 4

SITE: " PAGE: OF REF. CAL. SHT: _,_

COMP. ID: 3j:2i~ EXM AT2
PIPE DIA: IN. CIRCUMFERENCE: _

REF. PT. DATA TAPE #:
DATA FILE #:

SUMMARY

"FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH INCH mm cVA -'"

s•:s 2 ___ •),s•.•o, '2.22 -, ____
4- - 0..e. tat oYhS~2R~ 2..-7-5

COM4ENTS - . ...... -

EXAMINER: LEVEL: .EMP. #:
EXAkNI'NER: -EEL #M. : ____

ITt. REVIEW. : RETF.: Fm .:

_i . -. __



DNV Industrial Services Inc
Inc

CORROSCAN DATA SHEET JOB #: ?I DATA SHEET 0: 4•-
SITE: - A PAGE:_ OF__ REF. CA.L. SHlT: _

COMP. ID: -Tj '.t 1Z EXAM DATE: _______- __

PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE h:

DATA FILE 5:
SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMlENTS
# FROM TO INCH m, INCH INCH V mm--r

5 L 2 . - . 6k_ 71-A --. , ,m 1 -go

S &M  ,,... .2...7_.. Qi..ln.Ž - ,* ,I,.. -

-/ - i; -V - ;-~b 19

4A 1- -1so -, -- -l-

- 7-- t -ai -. -. -

COKMENTS

EAIE:LEVEL: ~ Emp. #: 4

EXAMINER:. LEVEL: T~ #:

ITT, R7VTFW: - .FVF.1,! '



, DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: ._ g" DATA SHEET #:

SITE: . A.A PAGE: OF *-_ REF. CAL. SHT:

COMP. ID: - ,7 , .K L 2- EXAM DATE: 0Zb-r&9
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO NCH mm INCH INCH mm FVA-T

S.4-~- &~ ___e), -- -e - -- 20.1

Sal_ l. faz, _._ _

SL .2L...4_ ...4._ •.~a •_2O... z o,• -• o a. ,,,

• 4 2K -.- .___ ,-•I-.•• __i___.v-a- - - -. - -

COMMENTS

EXAMINER: LEVEL: " EMP. #: -
EXAMINER: LEVE: -- E•1P. # _

ITL R TE-- 'F!. V
S.... 4 ,



II•

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: :** e _ DATA SHEET F:

SITE: •_A A PAGE: OF --- _ REF. CAL. SHT:

COMP. ID: '- -- ai - 2- EXAM DATE: /5s;ý6 - s
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE F:
SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH wm INCH INCH r -VA-T

IS6~ n 6-21 i 0.9-l 0 -__o

a 4 4-A (34 . 9 o ,C.? -4z .0 Qi.i -7

sip -- eQ J .9s e QI2 _ _

4sAll q2- 0A 6 -. pp. 63 -&of _ _??

COMMENTS

EXAMINER: LEVEL: • EM? N: l

EXAMINER: _______LEVEL: EM?. #:_____

ITT, REVIEW: - y'F. F.TM. •,"- -
, ! f.



DNV Industrial Services Ir

CORROSCAN DATA SHEET JOB #: I--" L.k DATA SHEET #: .[."d!

SITE: T'MA PAGE: OF REF. CAL. SHT: _

COMP. ID: TL4N)k'C4Z$ EMAM DATE: j. Q+_- &I
PIPE DIA: IN. CIRCLUMFERENCE:
REF. PT. DATA TAPE h :

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T M!AX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH INCH AT INCH .-

S L 1i 44S 10-SZ 6.ql QV000 l _ _.

nSZ 2L Q.a __Qe). -7. e) - _ _ _

Sr c -1 -q ols ___o /9.1

S•f 2..2. 2 , - •,•. ±LL • -..

, , - - -

COMMENTS

EXAMINER: LEVEL: F £21P. #:

EXAMINER: LEVEL: DIP. #:

ITL REVTFIW:



DNV Industrial Services Ir

CORROSCAN DATA SHEET JOB #: I,/ 5 " DATA SHEET 9:

SITE: 7IA PAGE:__ OF REF. CAL. SHT:

COMP. ID: 7•k •' EXAM DATE: c•c•.oc.
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE 9:
SUIý2ARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COI.1fENTS
# FROM 'TO INCH mm INCH 6-. INCH mm VA-"

- - - -1 - -

.sp -1 Dqs n

- / - 2 - .-0 - n-5 -00 n-l -

EXAMINER: LEVEL: E.%fP.
EXAMINER: LEVEL: __ L . #: ,

TTT PFVTPW. T rVWT . r'm I. , ,,



iK
Z|

ADJDNV Industrial Services Ir.
CORROSCAN DATA SHEET JOB 3> 15. s. •'••I- DATA SHEFET 0 : -_

SITE: LZ A PAGE: OF REF. CAL. SHT:

COMP. ID: "_ _ __ EXAM DATE: -". or- -,&q
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE I:
SUMMflARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMENTS
"F FROM TO INCH mm INCH '7" INCH m EVA-17I- .. . . VA,- -_ _

-?(_• 2_4 ys •. en _'•• • .T.- 70.

I12

c r 9- 2- -.1& -0 0- 9-5

EXAMINER-.- -LEEL - - #:

S EXAMINER:- LEVEL:T E_ _ L F. M:

., ITh REVTFW: .. t c,,.p •• •t r•-.-.'l

I _ ____



DNV Industrial Services Inc

CORkC3CAN DATA SHEET JOB #: P ;A• DATA SHEET #: .4
SITE: T?_M A PAGE: OF REF. CAL. SHT:

COMP. ID: kT • ._ EXAM DATE: .C-L. cnc- -i
PIPE DIA: IN. CIRCUMFERZNCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH " INCH mm Z V ---7

c-s I. 2-, /-i -1 .7. •26 -0.015S no,7. toe)

SI% C ( 4/8 9.2 O S_ Q Iss

S92L • 2t. -.-' o.fl. 2o, -,. _ _

f1SL ..% 2' -, 7 • i _-o,,v _ _r-

~ ~ ~ ~ii _l ii

- - - -71 - - 7%-p~l e?- -

COMMENTS

EXAMINER. LEVEL: EM?. #: 2 Z 2
EXAMINER: _ .LEVEL: P. #: DAT: _

ITt. REVIEW: _ ___LEVEL: EXP. N: - DATE: -



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: 3usH jRn DATA SHEET h:

SITE: ?,M A PAGE: OF REF. CAL. SHT:

COMP. ID: - 4 .2 EXAM DATE: e5'1 oL÷ •
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE #:

SM2ARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH INCH m V

$3s~3. Q~..~ '~i..____~2.;. -.. •.

ESA.I.LE Z~. .... .a1..// - , _EVL___._____. :

SITL RE TF'. '•'2" - - •,

, ez. a.... .. ___ . ~ ~ -

ojit- -0oe--i- -

COMMhENTS

EXAMINER: /ALEVEL: F EŽfP. i:_ _

EAIE:LEVEL: EMlP. i:____

ITE FT,~



_DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB 0: P DATA SHEET 0: -

SITE: M A PAGE:_ OF REF. CAL. SHT:

COMP. ID: TAukV * EXAM DATE: Mi oa-91
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUMMARY

FILE IDLNTITY DATA T MAX DATA T MIN DATA T AVG COMflW.NTS
# FROM TO INCH mm INCH INCH mm £v4 *7-

p'9.4
S&( . L .3 ,, 1ooS 0-7.7 0¢.oo o,9,_

ss:c 1; ,7A v,/o5 v, 91.5 -Oot.c •.- .

CI s _ -. &aZ -:o - __2

CO'MENTS

EXAMINER: L~ L: , -

EXAMINER: LEVEL: F DP. #= __.___

V r.4



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB I: " DATA SHEET :.. 5-/

SITE: -b ,A PAGE: OF __ REF. CAL. SHT:

COMP. ID: -9T--_ 2 EXAM DATE: 0 -c.-t85
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE A:

DATA FILE h:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
I FROM 'TO INCH mm INCH mm INCH mm

44 - 48-g o.-.99.5"_.,_ _,

EXAMINER: LEVEL: Z E.?. #:
EXAMINER: LEVEL: E--.---: ____#:____

ITTT PFVTEW. I r rT'• ,, • .. . .• :

I • . " .. . . . . .. . . . . .A ll



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB I: - DATA SHEET F: _

SITE: PAMA PAGE: OF REF. CAL. SHT:

COMP. ID: 7vNk 2 EXAM DATE: G9 •

PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE h:

DATA FILE #:

SUMM.ARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG CO•MENTS
# FROM TO INCH mm INCH mm INCH mm rz A -'

S....2

b Irk.Z

A/49 VA -?7Ze 7 V107*2.

Tk 2. -"12 ?L 1- ~

COMMENTS

EXAMINER: LEVEL: #: I

ITL REVIEW: LEVE!: F' " " " -"



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: p-.?j*-. " DATA SHEET 0: -

SITE: PAGE:- OF REF. CAL. SHT: _ _

COMP. ID: EXAM DATE: /7 - , -01
PIPE DIA: IN. CIRCUMFERENCE: _

REF. PT. " _DATA TAPE #:
DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMI'ENTS

# FROM T0 INCH mm INCH mm INCH m V f

Nscs 7 ,Z Z 0-170 6.690 0-946_5

~~L0 Ike 5

iaW 1 - QLEVEL - __P

EIN REV W LEVEL: E M. •: . D.T:,

|, - , •



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: 4-? DATA SHEET 0:

SITE: ______ __ PAGE:_ OF REF. CAL. SliT:

COMP. ID: 7,4 . EXAM DATE: ,'? #e -27
PIPE DIA: - _ IN. CIRCUMFERENCE:
REF. PT. DATA TAPE I:

DATA FILE I:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm A--r

Jvlves

~ b~Z ~ 'pQ-980 - 02S - -955___d/qp-% •8 22 •.Io - __$o,5•

COMMENTS

EXAMINER: iJA 12.4•'LEVEL: 2=; EMP. 9 .

EXAMINER: LEVEL: EMP. #:

ITL REVIEW: LEVEL: UT. #: DATE:
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB ft >!e-g DATA SHEET #

SITE: .lmd PAGE:- OF _ REF. CAL. SHT: -

COMP. ID: 7A •46..... EXAM DATE: s*
PIPE DIA: IN. CIRCUMFERENCE- _

REF. PT. DATA TAPE : .,
DATA FILE F:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMME.NTS
# FROM TO INCH i INCH -m INCH c uor V-r

Std o.. z€ ~ a, - -. - , _ _ .• o .

I ,
E~•INE. eEEL 0. Eiel. n.#

EXA-INER: -EL: . _. E-P. #- - - e n
EXAMINER:-* LEVEL: EM?. I _____

ITL REVIEW: LEVEL: DIP. #: DATE: :

:, [... . .. . ...... . ..........- -...... ...----.-.. ..- - .-.



IIIp. - - a,-

DNV Industrial Services in(

CORROSCAN DATA SHEET JOB #: -A-7s"-g DATA SHEET #: -

SITE: K& 9.4 PAGE:_ OF REF. CAL. SHT: ,_

COMP. ID: 7&,, Af P EXAIM DATE: ye&s-B

PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:

DATA FILE P_

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH -- INCH m FnS(PA

A id T - -g- _

~ --- 72~ 10, R --

-i -- -1 -? 047.-Igj3 qA

II
COMMENTS

EXAMIh, LEVEL: .EIP. #:
EXAMINER: a LEVEL: - E.. #: .._.__

ITL REVIEW: LEVEL: EMP11. #: DAT'E: - -

S. .'.... -..... -'s- •F --



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB I: - DATA SHEET 0: .S

SITE: R4A PAGE:_ OF REF. CAL. SHT:

COMP. ID: 7FA/k.. EXAM DATE: 9?e c- A
PIPE DIA: _ IN. CIRCUMFERENCE: _

REF. PT. ,_,,,_DATA TAPE #: ,_,_ _

DATA FILE 1:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH - INCH ig ,A ,-

s-vcc p el J.Ol- - __V

-, _ _V

COKKENTS

EXAMINER: LEVEL: * Em. #: q_____,_'.
EXAMINER: LEVEL: .- El ' i : _

ITL REVIEW: ________LEVEL: El?. 9:DATE:' '-' ' ---. .



DNV Industrial Services inc.

CORROSCAN DATA SHEET JOB I: j DATA SHEET h: .*

SITE: "I4, PAGE:_ OF REF. CAL. SHT:

COMP. ID: -UuilR EXAM DATE: Vt. .-oee -q9
PIPE DIA: IN. CIRCUMhFERENCE:
REF, PT. DATA TAPE h:

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG CO,%RANTS
# FROM , TO INCH mm INCH l-iCH V mm-

V - - -2 - -7 - -

ur ;/• __I' /9-3• •,

4 e -A -l -- 2-0 0.,7,7,

EXA-INER: - LEVEL: _- -- #:
ITL REVIEW: LEVEL: l. # DATE:-_ _

- . - --



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: -t•-R9 DATA SHEET 0: 5 ;

SITE: lIUA PAGE: OF REF. CAL. SHT:

COMP. ID: A4 *0I7 EXAM DATE: .. Oe-e -Ali
PIPE DIA: IN. CIRCUIFERENCE:
REF. PT. -_ _' DATA TAPE I: _

DATA FILE I:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS

SFROM T'O INCH INCH mm INCH mm .

S?3 3 .@< -, •,Z -,2,, . ..

~2 V

'Qe-- -. -T& -, -i' _

COIMIENTS I

(*I
EXAMINER: LEVEL: EMP. #: .....

ITL REVIEW: LEVEL: F__ P. #: DATE:



,=-+.

DNV Industrial Services In(
CORROSCAN DATA SHEET JOB #: ? is -g" DATA SHEET #: 4p 0

SITE: 2AA A PAGE:- OF REF. CAL. SHT:

COMP. ID: TA K* -1 EXAM DATE: le -et

PIPE DIA: IN. CIRCtMIPERENCE:
REF. PT. DATA TAPE #:

DATA FILE h:__,

SUMARY

"FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
FROM TO INCH mm INCH mm INCH I AV -- r
_2e- - -- -% -"

S"- 0 ...,Ma _ .L_ - -.%.. -,,•_ _____

- - -- ~- a -9-1-

Ca- s 72- ye - -. -- 29 /--:

_____________.. __,, _____ _ --_+.• - . /_ --

-I - - l -I - - - -- I--l

COMMIENTS

EXAMINER: of LEVEL::ý EM?. :
EXAMINER:*_ LEVEL: - Emp. # : "-

ITL REVIEW: LEVEL: E._lP. #: DATE:

iW~h. - = . .. . . - - . . . n . .. ..*- - ~.. -.. *- -I.



.;Ss, f •~

DNV Industrial Services In(
CORROSCAN DATA SHEET JOB I: DATA SHEET 0: h .L
SITE: : OF REF. CAL. SHT:

COMP. ID: U.- A EXAM DATE: i3Sr • I
PIPE DIA: IN. CIRCUUtERENCE:
REF. PT. DATA TAPE h: _,

DATA FILE 0:

SUMMKARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMENTS
* FROM TO INCH mm INCH mm INCH VA-

2- - - -7

NL 7.2 4k ~ -' AJ - _ _

-, - - mu

EXAMINER: LEVEL: FP. #

EXAMINER: " / .LEVEL: ---- E.P. #: i'

ITL REVIEW: LEVEL: L. #: DA-TE:•



k II A..
DNV Industrial Services In(

CORROSCAN DATA SHEET JOB I: -.. w-ý DATA SHEET 0: *2- i,

SITE: .. " _-_ _ PAGE:_ OF REF. CAL. SIT: _

COMP. ID: • & EXAM DATE: /y, ,e- - Vi.
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE f:

DATA FILE I:
SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMtENTS
# FROM 'TO INCH - INCH mm INCH rcvA-,•

mI

s - - _ _ .1AEmv s

EXMEL I- LEEL -MP #: _

sITL REIW LEVEL Eyi -AT-

.r 2' 7 ,n _ -

___________

COMMENTS- - - __ - - -

EXAMINER: .LEVEL:__ EM?. N: •

ITL REVIEW: ________LE\'EL: - EM?. U: DATE: --.



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB I: ?,:•-i DATA SHEET #:

SITE: _AAA PAGE: OF REF. CAL. SHT:

COMP. ID: t,~iz ~ ~EXAM DATE: cC2
PIPE DIA: IN. CIRCUMFERENCE: _-

REF. PT. DATA TAPE :".
DATA FILE #:

SUMMARY

FILE IDE4TITY DATA T MAX DATA T MIN DATA T AVG COMMENTS

f FROM TO INCH mm INCH mm INCH mm &¶ -

1.i i -

g-v5 .... L. OzL.. P, 'ie - ,0.-'

=5- S/ -7 - - - - - -02

COMM1ENTS

EXAMINER: LEE:Em?. #:
EXAMINER: LEVEL: - E:MP. #:_____

ITL REVIEW: LEVEL: - EMT. #: ____DATE: -

'19



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: • DATA SHEET #: 4-

SITE: "MA PAGE:_ OF REF. CAL. SHT: _

COMP. ID: -'L' ý, EXAM DATE: .e A-Z -A
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE I:

DATA FILE 1: __

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG C0%fMENTS
# FROM TO INCH ur INCH mm INCH mm vA-T

;Li, VA 17-7,

_1 C-- _Q Z_ I~, ý1! S.7,76 dn .1.

CO NTS

t -

141

E.XAMINER: / . . ... - -LEVEL: EMP. #: '_

ITL REVIEW: LEVEL: E•. #: -- DATE:



DNV Industrial Services InL

CORROSCAN DATA SHEET JOB #: - 5- &0 DATA SHEET 0: 4

SITE: -- A PAGE: OF REF. CAL. Sht:

COMP. ID: j ,- .. EXAM DATE: J,,,e-P

PIPE DIA: iN. CIRCUMFERENCE:
REF. PT. DATA TAPE #: ____,_

DATA FILE #:

StMH1ARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM T~O INCH mm INCH mm INCH mm EVA--T

,.. ,/ i__- 0 ,.. ..S, Wi d&.et _ -•,. o• . _1,

Sy,14 _. - -QQ.1.5

COM!ENTS

EXMNR LEVEL: E~.# 2 Z.--
EXAMINER: LEVEL: -- EMP. #: -- _ _

ITL REVIEW: LEVEL: .. F29P. #: DATE:



1141
DNV Industrial Services In(

CORROSCAN DATA SHEET JOB : -q DATA SHEET 0: C. 4
SITE: 7k .. _ PAGE:_ OF REF. CAL. SHT: .-

COMP. ID: -Ai*+-4 EXAM DATE: -
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE f: _

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMM.NTs
# FROM rTO INCH mm INCH mm INCH mm VA-r

S--(• ~__

---- '- -

COMMENTS

SL~~~~cs~ -7/ V 79s*27 7

EXAMiINER: LEVEL: EM?.#: 2. 2
EXAMINER: LEVEL: - DEM. #:

ITL REVIEW: LEVEL: EDT. #: DATE: - ,



DNV industrial Services inc

CORROSCAN DATA SHEET JOB #: ?-'SH DATA SHEET h: t,, .-
SITE: PAGE:_ OF REF. CAL. SHT:

COMP. ID: "TAEk.L EXAM DATE: 1 - .89
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE 0:

DATA FILE i:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH a vA--r

_,__, _ __•____,-0 a___ _. 715 , 7&....

TCOMRENTS

EXAMNER LEEL EP - -- _

ITL REVIEW: LEVEL: E-'•. N: DATE:



--

DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: _.- . DATA SHEET 9: &

SITE: .. h,,4 PAGE:_ OF - REF. CAL. SHT:

COMP. ID: 7-,•& dv EXAM DATE: /7 .e in
PIPE DIA: IN. CIRCUI[ERENCE:
REF. PT. DATA TAPE #: _

DATA FILE h: _

SUL2MARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMElNTS
# FROM TO INCH mm INCH mm INCH mm .v"t

N ;r 4 e 90 - 0,9 - __1

K~~~~~~~~~ S- , , ibo .

~ - aa6. g - *

72 le ol 012 - V, o__

•_.._ .. ,,,." .. 2,/, Q•.EJ5 - , •S_ - .•9/

COMMENTS

EXAMINER: LEVEL: Emp. I: . ZE_..
EXAMINER:,-/ LEVEL:.- EMP. #:

ITL REVIEW: LEVEL: EM.. #: DATE: 4•iI



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB N: - DATA SHEET h. 2. ..

SITE: -. fA PAGE: OF REF. CAL. SHT:

COMP. ID: ;rdv -V EXA DATE: 17e 89
PIPE DIA: IN. CIRCUEFERENICE:
REF. PT. DATA TAPE #:

DATA FILE #:

SUWflARY

"FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH m INCH mmVA-

~s e- -- _ - _

____ 16 7.2 _a_ .... _ 9 75

-c - - -ama-

COMMtENTS

EXAMINER: o LEVEL: EM?. # 2-~ 2- L-

EXAMINER: LEVEL: - Em?. :_____

ITL REVIEW: LEVEL: EM?. #: DATE:



a- --

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: - DATA SHEET 0: 0...

SITE: 1. Pi PkCE: OF REF. CAL. SHT:

COMP. ID: 1&3k EXAM DATE: /7 ace -A•9
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE # _

DATA FILE #:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COlM0WTS
# FROM 'TO INCH mm INCH Im !NCH E VA--,

S•• •# .2 v 6, w• Q-•.71 5,
.7 V4 .0 R z% 5 - - - _

Zee- 0,/A ,2-, t.17?-o ý.'7 75 6- ?A&/9 •

COMMIENTS

,.EE • __ _ _ Q aZZ-

EXAMINER:. 04 LEE:,2&tEP 4
EXAMINER: • . .. 4.LEVEL: EMP. #:
ITL REVIEW: LEVEL: _ _. #: DATE:



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: - DATA SHEET 0: '/

SITE: iW4 PAGE:-__ OF REF. CAL. SHT:

COMP. ID: EXAM DATE: gR
PIPE DIA: IN. CIRCUi[FERENCE:
REF. PT. DATA TAPE #:

DATA FILE t: _,

SW1ARY

"FILE IDErNTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM 'TO INCH mm INCH mm INCH ,VVA"P"

* ~ ~ Q I . .z . ....-.. kS.-

se- e- -s 11.741 -'755 97- -

g Cc . z•.~ ,,V., 4&0• ,;,W,,

II

COMMENTS . .. '
S0 tea•" R,.I •,,,b, or ot•,. ,,'--• ,--'••'

EXAMINER: LEVEL: D EZP. : :
EXAMINlER: LEVEL: EX -P. # :

ITL REVIEW: LEVEL: - .%E. #: DATE:



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB I: - DATA SHEET 0: LIZ

SITE: .d PAGE:_ OF REF. CAL. Sh"T:

COMP. ID: -T'AmLO EXAM DATE: '7 o,• "1?
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #: _

DATA FILE h:

SUMMRY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH wm INCH mm INCH mmr

g -c v- a- -A - - -

~7. z Z _0- _

slrc - -7 - --

COMMENTS-__ _ - - -

EXAMINER: LEVEL: Emp It Zo2

EAIE:LEVEL: - W.: _____

ITL REVIEW: LEVEL: - E4P. #: ____DATE:t

•,.t•~~~.. - J, .. Io? •9/, ./'



DNV Industrial Services in(

CORROSCAN DATA SHEET JOB I: - DATA SHEET #.- 7 3

SITE: "M A PAGE:-__ OF REF. CAL. SHYT:

COMP. ID: _A.-•*•-. EXAM DATE: gfir,
PIPE DIA: IN . CIRCKFlERENCE: • _,

REF. PT. 'l DATA TAPE h: '
DATA FILE #: ..... _ _

SafMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH m 'VA-T

srL...L... ....l~ ' - l .~2. -- _______

Q2t I.jq . oails - 13 _ - 76o ___

e- t-

±L.~,7- Q. -72- QL~~

COMMENTS

EXAMINER:' LEVEL: - EiMP. #: ...... __

ITL REVIEW: LEVEL: E5I. #: DATE: 1



. .. ....... ,

DNV Industrial Services nl(

CORROSCAN DATA SHEET JOB I: I>-jas* DATA SHEET h:

SITE: 3. T•M A PAGE:_ OF - REF. CAL. SHT:

COMP. ID: -Takk.* EXAM DATE: /0 ae-c 8 .
PIPE DIA: IN. CIRCUMtFERENCE:
REF. PT. DATA TAPE h: -

DATA FILE I:
SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMELNTS
I FROM 'TO INCH mm INCH mm INCH 12 .VA-

S'I-A .. - -

4 a

__ ¶
I -- % -409

-xl : --2 -L. - -•, -

-22-1JW C - -

COMMENTS

EXAMINER: LEVEL: .._ EMP. 0:

____EXAMINER: LEVEL: - DIP. I: DATE::__._j

ITT, REVIEW: LEVEL: - EINIP. N:DATE: -



', o

DNV Industrial Services In'

CORROSCAN DATA SHEET JOB #: j.j. DATA SHEET 0: •

SITE: &4A PAGE: OF REF. CAL. SHT:

COMP. ID: "",..A.k EXAM DATE: aia ,-&.A
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE h: __

DATA FILE #: " _ _

SUNMARY
FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COr'ENTS
# FROM T~O INCH - INCH - INCH mm V

- / - -7-2 -W 0-9- - -11 -

S3~ Q 72 ± 9 -098

COMtENTS
II

EXAMINER: LEVEL: E EmP. #: f-&
EXAMINER: - LEVEL: -. EP. #: _ __

ITL REVIEW: LEVEL: - _L.P. #: DATE:



DNV Industrial Services In, -

CORROSCAN DATA SHEET JOB #: DATA SHEET I: 6

SITE: I A PAGE: OF RF-F. CAL. SHT: .

COMP. ID: ".t. EXAM DATE: , 12 e -i
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. " _DATA TAPE h:

DATA FILE I:
SUMMARY

FILE IDENTITY DATA T MAA DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm 5 VA-

-2 V- ,-

S?,.-7-2 - -_ _ ,

- L- - -wo - ,

- ~k - -i -Z - 24a - a /9-

COMMENTS

EXAMINER: EVL EZ4P. #: ~2
EXAHINER:-.-- - LEVEL: -- _ _E._:

ITL REVIEW: LEVEL: F.#P. #: DATE:



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: - - DATA SHEET #: 77

SITE: , MJd PAGE: OF REF. CAL. SHT:

COMP. ID: 7".v*$' EXAM DATE: /ore-R?
PIPE DIA: IN. CIRCUMFERENCE%
REF. PT. DATA TAPE h:

DATA FILE h:

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
FROM TO INCH mm INCH m- INCH mm FVA-

YA it U-g

.V & :Z- -- _ 6,91- -,' -6, 80

see- V 1,6i - _ - aQ..• s-"

-- 7, -/- -.s .$ .~ -..-

COMMENTS

EXAMINER:LEE:U.#
EXAMINER: LEVEL: _ EM .

ITL REVIEW: LEVEL: FLP. #: DATE: -



"-vt| A,

DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: • " .- ..... DATA SHEET #:

SITE: ]RA•A- PACE: OF REF. CAL. Sr: _

COMP. ID: "_ _ _ __ _EXAM DATE: . ,
PIPE DIA: IN. CIRCUIMFERENCE: _

REF. PT. DATA TAPE #,:
DATA FILE #t

SU%1ARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm (,V, T

i,~~ aJ~..1~ ,0/ ,_,

COMMENTS

EXAMVINER: LEVEL : F•,fp. #1
EXAMINER: LEVEL:______

ITL REVIEW: ___ _____LEVEL: E:MP. #: -- DATE:



DNV Industrial Services In(

CORROSCAN DATA SHEET JOB #: - DATA SHEET ;: 9 .

SITE: . ,- f PAGE:_ OF REF. CAL. SHT: _I

COMP. ID: 7 .Z,ý EXAM DATE: 194 oc 81
PIPE DIA: IN. CIRCUMFERENCr _

REF. PT. DATA TAPE f:
DATA FILE i: _

SUýMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM TO INCH mm INCH mm INCH mm &trA- '

_ 6_~ c __ ,__ ,_____

_72 _lG_ :'s 9•S _ -.___< <
III

COM*ENTS. -,-,-, -

EXAMINER: ýA , zLEVEL! ~ EMP. 9,
EXAMINER: J _.. _ -_ LEVEL: EMP. #:

ITL REVIEW: LEVEL: DIP. #: DATE-:



DNV Industrial Services In('

CORROSCAN DATA SHEET JOB #: - DATA SHEET #: 60,

SITE: L ,7 PAGE: OF REF. CAL. SHr:

COMP. ID: La -sv, EXAM DATE: eyo 87
PIPE DIA: __ __ IN. CIRCUMFERENCE: _

REF. PT. DATA TAPE 0: _

DATA FILE #: _

SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS
# FROM To INCH m 'INCH ,' INCH AVA-T

g-_ cL.. 41I.152L

S/9__ 4c .oow -

W-2- ! 4 7396-6-96 _0-S -

COMMENTS

EXAMIRER: #:

EXAMINER:,/ LVEL: E•.T. #:

ITL REVIEW: LEVEL: TE.. #: DATE:
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APENDIX 5:RADIOGRAPHIC FILM BERDUCTONS AMD REULTS

Each 1.5" diameter valve V-1 through V-8 was sub~jected to two radiographic examinations, Exposures
were taken verticall (0 Degree) and horizontally (90 Degrees) to detect wall loss and build-up of
material. Minimum thicknesses for each valve were determined by meano of a comparator. Thickness
measurements by radiographic methods are considered to be accurate to within _t 0.020". The resulta
of the radiographic film interpretation are summarized below:

1 V-1 0.540 "
V-2 0.585 "
V-8 0.585 N

V-4 0.585 N Build-up
V-5 0.547 " Screw inside
V-8 0.530 " Build-up
V-7 0.580 "
V-S 0.580 0

2 V-1 0.5800
V-2 0.580 N
V-8 0.580 "
V-4 0.580 "
V-5 0.580"0 Build-up
V-6 0.540 "
V-7 0.535 0 Corrosion
V-8 0.580 " Corrosion

8V-1 0.525 "
V-2 0.580 "
V-3 0.580 W
V-4 0.585 W Build-up

V-6 0.540 4 Build-up
V-7 0.580
V-8 0.580 " Build-up

The radiographic examination was conducted by MQS Inspection, Inc for DNV Industrial Services.
DNV personnel supervised the Inspections and assisted the MQS radlographer in obtaining exposures.
The original MQS report is included for additional documentation.

The adorahc eR~igg

All radiographs obtained during the inspections are reproduced and labelled. However, it is important
to note that while every effort wasn made to retain the fim detail, slight variations of fim density
resulted in occasional unaharpneua in the reproduced print&. Additionally. it was not possible to
reproduce the lead letters of the film identification without bleaching the valve Image; hence, the
identiflcatdon in overlayed. Each page of reproductions Includes the vertical and horizontal exposure for
the valve.
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